Sequence analysis and functional characterization of the violacein biosynthetic pathway from Chromobacterium violaceum.
Violacein is a purple-colored, broad-spectrum antibacterial pigment that has a dimeric structure composed of 5-hydroxyindole, oxindole and 2-pyyrolidone subunits formed by the condensation of two modified tryptophan molecules. The violacein biosynthetic gene cluster from Chromobacterium violaceum was characterized by DNA sequencing, transposon mutagenesis, and chemical analysis of the pathway intermediates produced heterologously in Escherichia. coli. The violacein biosynthetic gene cluster spans eight kilobases and is comprised of the four genes, vioABCD, that are necessary for violacein production. Sequence analysis suggests that the products of vioA, vioC and vioD are nucleotide-dependent monooxygenases. Disruption of vioA or vioB completely abrogates the biosynthesis of violacein intermediates, while disruption of the vioC or vioD genes results in the production of violacein precursors.